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Appendix 2 

Comparative catalyst preparation 

(i) Treatment of silica 

A suspension of Grace 948 silica (10kg, previously calcined at 250°C for 5 
hours) in 1 10 litres (L) of hexane was made up in a 240L vessel under nitrogen. 1L of 
a hexane solution containing 2g/L of Stadis 425 was added and stirred at room 
temperature for 5 minutes. 35. 6L of a ImolAl/L solution of triethylaluminium (TEA) 
in hexane was added slowly to the stirred suspension over 30 minutes, while 
maintaining the temperature of the suspension at 30°C. The suspension was stirred for 
a further 1 hour. The hexane was filtered, and the silica washed with hexane, so that 
the aluminium content in the final washing was less than 0.5 mmol Al/litre. Finally 
the suspension was dried in vacuo at 60°C to give a free flowing treated silica powder 
with residual solvent less than 0.5wt%. 

(ii) Catalyst fabrication - Invention 

All steps, unless otherwise stated, of the catalyst fabrication were carried out 
at 20°C. 2.26ml of a 10.54wt% solution in toluene of bis(hydrogenated tallow alkyl) 
methyl ammonium tris(pentafluorophenyl)(4-hydroxyphenyl)borate was reacted for 
15 minutes with 0.21ml of a 850mmolAl/L solution in cyclohexane of 
tetraisobutylaluminoxane. 

2.47 ml of this solution was slowly impregnated to 3.0g of the TEA treated 
silica described above and manually agitated until no lumps were visible. The mixture 
of TEA treated silica and solution was held for 30 minutes. 

0.75ml of 1-hexene was then slowly impregnated to the TEA treated silica and 
manually agitated until no lumps were visible. The mixture of TEA treated silica and 
1-hexene was held for 30 minutes. 

0.83ml of a 10.55wt% solution in heptane of (t-butylamido)(tetramethyl-r| 5 - 
cyclopentadienyl) dimethylsilanetitanium -r|4-l,3-pentadiene was slowly impregnated 
to the TEA treated silica and manually agitated until no lumps were visible. The 
mixture of TEA treated silica and solution was held for 30 minutes. Then the catalyst 
was dried in vacuo, 

(in) Catalyst fabrication - Comparative 

All steps, unless otherwise stated, of the catalyst fabrication were carried out 
at 20°C. 2.32ml of a 10.54wt% solution in toluene of bis(hydrogenated tallow alkyl) 



methyl ammonium tris(pentafluorophenyl)(4-hydroxyphenyl)borate was reacted for 
15 minutes with 0.75ml of a 250mmolAl/L solution in hexane of triethylaluminium. 

3.07 ml of this solution was slowly impregnated to 3.0g of the TEA treated 
silica described above and manually agitated until no lumps were visible. The mixture 
of TEA treated silica and solution was held for 30 minutes. 

0.78ml of 1-hexene was then slowly impregnated to the TEA treated silica and 
manually agitated until no lumps were visible. The mixture of TEA treated silica and 
1-hexene was held for 30 minutes. 

0.87ml of a 10.55wt% solution in heptane of (t-butylamido)(tetramethyl-r| 5 - 
cyclopentadienyl) dimethylsilanetitanium -r| 4 -l,3-pentadiene was slowly impregnated 
to the TEA treated silica and manually agitated until no lumps were visible. The 
mixture of TEA treated silica and solution was held for 30 minutes. Then the catalyst 
was dried in vacuo. 

Experimental 

The two catalysts produced above were tested under identical conditions for 
copolymerisation of ethylene and 1-hexene as follows: 

A 2.5L double jacketed thermostatic stainless steel autoclave was purged with 
nitrogen at 70°C for at least one hour. 150g of PE pellets previously dried under 
vacuum at 80°C for 12 hours were introduced and the reactor was then purged three 
times with nitrogen (7 bar to atmospheric pressure). « 0.1 g of TEA treated silica (1.5 
mmol TEA/g) was added under pressure and allowed to scavenge impurities for at 
least 15 minutes under agitation. The gas phase was then composed (addition of 
ethylene, 1-hexene and hydrogen) and a mixture of supported catalyst (« 0.1 g) and 
silica/TEA (« 0.05 g) was injected. A constant pressure of ethylene and a constant 
flowrate ratio of ethylene/comonomer were maintained during the run. The run was 
terminated by venting the reactor and then purging the reactor three times with 
nitrogen. The PE powder produced during the run was then separated from the PE 
seed bed by simple sieving. 

Typical conditions are as follows: 

Temperature: 70°C 

Ethylene pressure: 6.5 bar 

Flowrate (l-hexene)/Flowrate (ethylene): 0.096 

Hydrogen: 80 ml added during the gas phase composition 



The reaction profile of the comparative catalyst is shown as A in Figure 1 
below and compared to the catalyst according to the present invention, which is 
shown as B. 

The increase in activity profile shown initially is directly related to the 
reaction exotherm. It can be seen that the exotherm with the Example according to the 
present invention (B) is significantly lower than that observed for the equivalent 
reaction using the comparative catalyst (A). This would be expected to result in an 
improvement of the operability of the catalyst at industrial scale. 
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Figl : Activity profiles 



